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[57] ABSTRACT 

A novel plastic pipe coated on the outer surface with a 
thermal insulating layer comprising phenolic foam, and 
wherein the layer is enclosed in an integrity retaimng 
layer serving as a top or outer layer, comprising fibers, 
such as glassfibers, which fuse together upon exposure 
to fire, thereby providing mechanical strength to the 
foam when the pipe is exposed to fire. 

3 Claims, 1 Drawing Sheet 



06/28/2004, EAST Version: 1.4.1 



4,788,090 

1 2 

5, forms a continuous layer of glassfiber reinforced 

FIRE RESISTANT PLASTIC PIPE cpoxy surrounding the entire body of phenolic foam. 

Phenolic foam is generally regarded as a suitable 

FIELD OF THE INVENTION thermal insulation at room temperature. Although phc- 

1-1. • *• 1 * «-« •^i.^-^* 5 nolic foams do bum, they are inherently difficult to 

The mvention relates to a fire resistant plastic pipe. 'L- i i j 

*^ *^ igmte and tend to carbonue slowly under the influence 

BACKGROUND OF THE INVENTION of direct flame, while emitting only very low levels of 

The present restrictions f ^^^^^ "^During the course of experiments with plastic pipes 

,n flowlme circuits m hazardous ^^^JJ'^^^^^^ 10 of which the outer wall was insulated by a phenolic 

ships or on offshore platforms ?>P^*«d foam coating, it became apparent that even though the 

cause of the poor fire resistance of these materials rela- ^^^^ slowly, under the influence of direct 

Uve to metalhc maten^. flame, the foam became very weak mechanically and 

Numerous attempts have already been made to im- that the updraftofthe fire caiied much of the insulation 

prove the fire resistance of plastic flowlines such as by 15 ^lown away. Detailed examination of the dam- 

covering the wall thereof with various types of coat- ^^^^.^^ /^^^^^ ^^^^ ^^^^ j^^^^^^^ 

ings.Durmgthecourseofexpenmentsithasbecnfo^^ ^^^^ ^ ^^^^^^ ^^^^ ^^e tendency to 

that many coatmgs provide a temporary protection o ^^^^^ ^/^^^ ^^^^ ^^^^ ^^^^^ ^j^^ 

die p^e waU in case of fire but that the coatings tend to ^^^^^ ^ ^^^^ undamaged foam. Due to 
fail after exposure to fire dunng an extended period of 20 relatively low toughness of the phenolic foam the 

. . ^ . . . . .J , , cracks produced in this way tend to penetrate to the 

An object of the mvOTtton IS to provide a novel plas- . ^ -^^^^^ ^^^^ ^hus 

tic pipe of which the waU is protected agamst fire even ^^^^^^^ effectiveness of the protection, 

if the pipe is exposed to fire dunng an extended penod ^^^^^ invention is at least partly based on the 

of toe- insight that if the tendency of phenolic foam to crack 

SUMMARY OF THE INVENTION under the influence of flames can be suppressed, the 

. . ^. foam is able to maintain its insulating properties in case 

In accordance with the mvenUon, this object is ac- ^^^^ ^ ^ protective mate- 
complished by a plastic pipe which is coated at the 

outer surface thereof with a thermal insulating layer 30 j' ^^^^ overwrapping the phenoUc foam 
comprising phenolic foam which layer is enclosed m an insulation layer with a glassfiber reinforced mastic en- 
integrity retaining layer comprising fibers which fuse ^^^^^ ^ resistant properties of the foam to an 
together upon exposure to fire thereby providmg me- unexpected large degree. Experiments revealed that 
chanical strength to the foam if the pipe is exposed to exposure to fire, the glassfiber overwrapping had 

fused together to form a tough protective layer to the 
The present invention provides a plastic pipe coated ^hich though charred, had retained a large pro- 
at the outer surface thereof with a thermal insulating portion of its thermal and mechanical properties. The 
layer comprising phenolic foam wherein said layer is presence of an overwrap comprising fibers which fuse 
enclosed in an integrity retaining layer comprising fi- ^ together is essential to retain the mechanical and ther- 
bers which fuse together upon exposure to fire thereby nial properties of the phenolic foam if the pipe is ex- 
providing mechanical strength to the foam if the pipe is posed to fire. It will be appreciated that in addition to, 
exposed to fire. or instead of, glassfibers the fibrous overwrap may con- 
In the invention, the integrity containing layer prefer- tain other fibrous materials provided that upon expo- 
ably consists of either an epoxy impregnated woven sure to fire at least some of the fibers fuse together and 
glassfiber mat or a phenolic impregnated woven glassfi* to the phenolic foam. Impregnating the fibrous over- 
ber mat . wrap with a mastic, such as an epoxy or phenolic resin, 

nuTFF nP<5rilTPTTnM of thf DR AWTNG ^ advantage that during normal operation of the 
BRIEF DESCRIPTION OF THE DRAWING protected against occasional impacts. 

FIG. 1 is a cross-sectional view of the novel fire 5Q in case of fire, the mastic will bum away and it is the 
resistant coated pipe. effect of the f\ising fibers that provides mechanical 

DETAILED DESCRJFnON OF A PREFERRED ^^uSeltXped glassfibe« may be added to 
tLyiDUUUsuis>i 1 phenolic foam to fiirther suppress propagation of 

The pipe shown in FIG. 1 comprises two plastic pipe 55 cracks through the foam upon exposure to fire. The 
sections 1 and 2 joined by a socket and spigot joint 3. A plastic pipe itself may be made of any suitable synthetic 
major portion of the outer surface of each pipe section material, such as an epoxy or polyester resin. The pipe 
1 and 2 is coated with a continuous* thermal insulating wall may be reinforced by one or more layers of glassfi* 
layer 4 of phenolic foam. This layer 4 is overwrapped bers. 

with an integrity retaining layer 5 of glassfiber rein- 60 The fire resistant pipe thus fabricated is suitable for 
forced epoxy the layer 5 thus serving as a top or outer use in all tubular constructions where fire resistance is 
layer. In the region of the joint 3. the pipe wall is sur- needed, such as in glassfiber reinforced plastic pipes 
rounded by a series of phenolic foam blocks which have having rectangular or circular shape or in large diame- 
been cut to shape to a scries of complementary elements ter pressure or storage vessels. Besides use of the pipe in 
6, and to fUl-up the gap between the adjacent contmu- 65 ships or on offshore platforms, the pipe may also find 
ous foam layers 4. The elements 6 are held in place by application in onshore flowline circuits where fire resis- 
an overlay layer 7 comprising a glassfiber reinforced tance is required, 
epoxy, which together with the integrity retaining layer What is claimed is: 
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1. A plastic pipe coated at the outer surface thereof 
with a thermal insulating layer consisting of a phenolic 
foam wherein said layer is enclosed in an integrity re- 
taining layer serving as a top layer, said integrity retain* 
ing layer, comprising fibers which fuse together upon 
exposure to fire thereby providing mechanical strength 
to the foam if the pipe is exposed to fire, said integrity 
retaining layer consisting of a member of the group 
consisting of an epoxy impregnated woven glassfib^ 
mat and a phenolic impregnated woven glassfiber mat. 

2. The pipe of claim 1, wherein the pipe is made of a 
glassfiber reinforced resin. 


10 


3. A plastic pipe consisting of a plurality of intercon- 
nected pipe sections, and wherein a major part of the 
wall of each section of the pipe is covered by a continu- 
ous layer of thermal insulating material comprising 
phenolic foam, and wherein the region of each joint 
interconnecting a pair of adjacent pipe sections is cov- 
ered by a series of complementary elements of thermal 
insulating material comprising phenolic foam, and fur- 
ther wherein the outer surface of said elements 'and said 
continuous layer is covered by a continuous integrity 
retaining layer serving as a top layer, said integrity 
retaining layer comprising fibers which fuse together 
upon exposure to fire. 
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